| INTRODUCTION
Intestinal transplantation (ITx) is the ultimate medical alternative for patients with life-threatening intestinal failure and complications of parenteral nutrition. 1,2 Although the incidence of acute cellular rejection (ACR) has decreased in recent years with new immunosuppressive protocols, ACR is still the main cause of graft loss or the recipient's death. 3, 4 To diagnose ACR in the allograft of ITx patients, a well-accepted grading system has been developed. 5, 6 The histological criteria for mild ACR is: villus blunting and architectural dis- transplantation. 17 The authors analyzed the IL-22-producing innate 
| MATERIALS AND METHODS

| Patients
The present protocol was approved by the Institutional Review Board were only selected based on histopathological diagnosis, as these biopsies were not fulfilling the other stringent inclusion criteria. For gene expression analysis, we included ileum biopsies from healthy volunteers (control group, C), which were endoscopically evaluated for colon cancer, for sample normalization considering changes associated with the complex immunological status of the graft. We did not detect differences between pediatrics and adults; therefore, we pooled both age groups in our analyses.
| Immunohistochemistry
Paraffin-embedded intestinal biopsies were used. Tissue sections were deparaffinized following standard procedures as previously described. 23 Antibodies enrolled in this study are listed in Table 2 . 
| Gene expression analysis
The samples were taken by video endoscopy, immediately embedded in RNA later (Ambion, Austin, TX), and stored at −80°C for total RNA extraction. RNA extraction, cDNA synthesis and qPCR procedure were conducted as previously described. 23 Evaluated genes and the corresponding primer pairs are listed in Table 2 .
| Statistical analysis
Comparisons among groups of data were performed with the KruskalWallis test and the Dunn`s post-test when more than two groups were analyzed, whereas the Mann-Whitney U test was chosen to compare data from two groups. To evaluate the two zones of crypts from the same sample, a paired t test was used. All the statistical analyses were performed using GraphPad Prism 5.01 software (San Diego, 
| Transit-amplifying zone is more affected by apoptosis than the bottom of the crypts
In traditional diagnostic method, apoptotic bodies are counted in slides with hematoxylin and eosin staining without distinguishing cell type or location in the crypts to indicate the grade of ACR (Figure 2A-C) . We used an anti-CASP3 antibody as an apoptotic marker to determine which crypt zone apoptosis is predominant in and whether DEFA5 + Paneth cells co-express this marker. As we did not detect a reduction of DEFA5 + Paneth cells in our study groups, we used DEFA5 + Paneth cells to distinguish the BZ from TZ ( Figure S1) . Surprisingly, we could only determine CASP3 + apoptotic bodies and not CASP3 + intact cells ( Figure 2E,F) . As we expected, we did not detect CASP3 + Paneth cells either in MR or in MoR samples. The mean number of CASP3 + apoptotic bodies in the BZ is slightly higher in MoR group than in MR and N groups, whereas, we detected a statistically significant difference of the mean number in the TZ from MoR samples than N samples ( Figure 2G ). In addition, the mean number of CASP3 + apoptotic bodies was significantly higher in the TZ than in the BZ from MoR samples ( Figure 2G ).
| Intestinal stem cells are not affected during early stages of acute cellular rejection
Next, we wanted to determine the status of ISC during the ACR Therefore, we measured LGR5 gene expression level in no rejection
and MoR samples and revealed that expression level was comparable and not even reduced in comparison to the normal control group of no Tx samples ( Figure 3F ).
| Proliferation of intestinal stem cells is not hindered during acute cellular rejection
The renewal of intestinal epithelium involves the continuous prolifera- In a series of GvHD patients at our institution (data not shown), as well as in these reports, Paneth cells and ISC are the primary target cells and their functionality are highly affected. 14, 26, 27 However, the differences in these studies are first, the morphological site, where in
ITx we strictly compared distal ileum biopsies whereas in the human GvHD, duodenal biopsies have been studied. 26 Whether the different site has an influence of target cells has still to be evaluated. Second, the high-dose chemoradiotherapy that is used for a pre-transplant conditioning for hematopoietic stem cell transplantation damages the GI tract initially and plays a central role in amplifying GVHD. 28 ITx has not such a preconditioning step. Third, although the underlying principle of alloimmunity might be similar in both transplants, details on cellular and molecular level may differ and even be decisive for the primary target cells.
The classical mechanism of ACR is that cytotoxic T cells recognize alloantigens presented by donor epithelial cells and consequently induce apoptosis in target cells. 
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